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Abstract 

Vcgetation changes in transition zoncs are still poorly studied. Changes in the vegetation structure of a savanna 
forest (cerradão) were assessed in the Amazon-Cerrado transition (14»42'2.3"S; 52°21 ’2.6”W), eastem Mato 
Grosso, within a period of six ycars (2002, 2005 and 2008). In 2002, fifty plots of 10 X 10 m were set up, 
whcre all trees with DSH>5 cm were measured; in 2005 and 2008 the plots were re-.nycntoned. In 2008 
84 specics from 70 genenTand 37 families were sampled; absolutc density was 1.998 mdtvidua.sja> and basal 
area was 25.95 m 2 .ha". On the one hand, the absolute density of live individuais dccreased from 2005 to 2008 
(2,066 individuals/ha); on the other hand, the basal area increased in 2008 comparcd to 2005 (23.56 m .ha ) and 
2002 (1,884 individuals/ha and 21.38 m 2 .ha'). The species with the highcst .mportance value m the penod were 
Hirtei, a glandulosa, Tachigali ivlgaris and Xylopia aromatica. Except for these threc species, a other spcces 
undcrwent hicrarchic changes in the importance value, indicating that most specics frequcntly altcmatc. Community 
structure exhibited changes throughout the period; hence, we suggest investigations on the role of T vulgar* n 
these changes, since environmenta. conditions caused by gap opening from the fali of sem.e individuais of th.s 
Pioneer species with a short life cycle may contribute to commumty dynamics. 

Key words: structural changes, permanent plots, Tachigali vulgaris. 

Resumo 

Mudanças na vegetação em zonas de transição são ainda pouco estudadas. Foram' 

estrutura da vegetação de um cerradão na transição Cerrado-Floresta Amazônica (14 42 2,3 Se52”2 2,6 W) 

no leste de Mato Grosso, em um periodo dc seis anos (2002, 2005 c 2008). Em 2002 foram estabelecidas 50 
parcelas de 10 X 10 m, medidas todas as árvores com DAS^ 2 5 cm c cm 2005 c as para. as oram 
«inventariadas. Em 2008 foram amostradas 84 espécies. 70 gêneros c 37 famlhas, a cns.dade absoluta fo, de 
1.998 indivíduos/ha e a área basal de 25,95 m 2 .ha‘. A densidade absoluta dos nd.vlduos vivos —cm 
relação a 2005 (2.066 ind/ha); cm contrapartida, a área basal aumentou em rc açao a 2005 (23,56 m ha ) e 
2002 (1.884 ind/ha e 21,38 m 2 .ha'). As espécies com maior valor dc importância nos penodos analisa o. 
foram Hirtclla glandulosa, Tachigali vulgaris e Xylopia aromatica. Com exceção destas três espécies, todas 
as demais sofreram alterações hierárquicas no valor dc importância, indicando que a maioria das cspécics cs.á 
se alternando frequentemente. Como a estrutura da comunidade apresentou mudanças entre os períodos 
estudados, sugerimos investigações sobre o papel de T. vulgaris nessas mudanças, uma vez que as conduções 
ambientais ocasionadas pela abertura dc clareiras cm função da queda dc indivíduos senis c.péc.c 
pioneira e de ciclo de vida curto podem estar contribuindo na dinâmica da comunidade. 

Palavras-chave; alterações estruturais, parcelas permanentes, Tachigali vvlgarts. 
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Introduction 

The Cerrado is seen as one of the 34 
biodiversity hotspots of the world (Mittermeier et 
al. 2005); it is the largcst Neotropical savanna in 
the world and has the second largcst area of all 
biomes in South America (Oliveira & Marquis 2002). 
Among several threatened physiognomies of this 
biome, the savanna forest (“cerradâo") stands out. 
It is denominated ‘mesophyllous sclcrophyllous 
forest’ (Rizzini 1979) and is characterized by the 
presence of species from savanna and forest 
environments. In general, this physiognomy is not 
toleram of anthropic disturbance and occupies small 
arcas; exactly the areas that are most frequently 
used for agriculture and livestock, since these areas 
are usually on soils with higher availability of 
exchangeable cations (Ratter 1971; Eiten 1979; 
Oliveira-Filho etal. 1994), i.e. more humid and with 
clayey texture (Marimon-Junior & Haridasan 2005). 

In the eastern portion of Mato Grosso State 
there are patches of savanna forest in the transition 
zone between Cerrado and the Amazon biomes 
(Marimon-Junior & Haridasan 2005; Marimon et ai 
2006). Two types of vegetation were recorded in 
the area: the savanna forest of Magonia pubescens 
A. St.-Hil. and Callistheite fascicalata Mart., which 
occurs on mesotrophic soils; and the savanna 
forest of Hirtei la glaiidulosa , which occurs on 
dystrophic soils (Ratter 1971; Ratter et al. 1973). 
These two savanna forest types are threatened, mainly 
bccause they are located in a region known as the 
‘deforestation arch’, where the advance of cultivated 
areas represents an important threat to native 
vegetation (Nogueira etal. 2008). 

Most studies carried out in savanna forests 
are based on information collected at a point in 
time (Costa & Araújo 2001; Marimon & Lima 2001; 
Gomes et al. 2004; Marimon-Junior & Haridasan 
2005; Guilherme & Nakajima 2007; Kunz et al. 2009). 
There is still a huge need for studies on the 
dynamics of this vegetation. Therefore, studies on 
long-term vegetation changes are essential to 
understand the mechanisms and processes that 
maintain the community in a steady State (Aquino et 
al. 2007). A lot of information obtained from native- 
forest functioning can be used for its management. 

Hence, important subsidies to practiccs of 
conservation, management and restoration of 
degraded areas, for example, may come from studies 
on the remnants of native vegetation in Mato 
Grosso State. Therefore, the objectivc of this study 
was to assess changes in the strueture of the woody 


vegetation of a savanna forest in eastern Mato 
Grosso, in the transition region between Cerrado 
and the Amazon, within a period of six years (2002 
and 2008). The transition between Cerrado and the 
Amazon extends for over 4,500 km (Ackerly et al. 
1989) and it is dynamic: studies show that forests 
are advancing over savannas (Marimon et al. 
2006). In this context, the present study will also 
loot at whether íloristic and structural changes in 
the savanna forest led this physiognomy to 
become a denser forest. 

Material and Methods 

The study was carried out in a savanna forest 
(14°42 2.3 ’S;52°2r2.6 M W),BacabaMunicipaI Park, 
Nova Xavantina, State of Mato Grosso, central- 
western Brazil. According to Marimon-Junior Si 
Haridasan (2005), the park is located in a transition 
region between the Cerrado and Amazon biomes, 
where the predominam ‘cerrado seiisu stricto ’ 
vegetation (open savanna) is in contact with forests 
and savanna forests, in acid and dystrophic soils, 
with high leveis of exchangeable aluminum and 
clayey texture. According to KoppenLs 
classification, the regional climate is typc Aw (Silva 
et al. 2008), characterized by two well-defined 
seasons: onc dry and cold (April to September) and the 
other hot and rainy (October to March). 

The transition between Cerrado and the 
Amazon is a zonc of ecological tension that cxhibits 
a mosaic of savannas and forests (Ratter et al. 1973; 
Ackerly et al. 1989; Ivanauskase/a/. 2004; Marimon 
et al. 2006). Based on IBGE (2004), our studv area is 
about 150 km from this zone of ecological tension. 
However, this zone is not regular; there are larger 
or smaller intrusions or fringes (Ratter et al. 1973; 
Marimon et al. 2006), which arc currently fragmented 
due to the conversion of native vegetation into 
agricultural lands(Nogueira etal. 2008). Although 
our study area is located in a vegetation matrix 
dominated by savanna (Marimon-Junior & Haridasan 
2005), in nearby areas (less than 10 km) there are 
fragments and intrusions of contact between savanna 
and seasonal forest (IBGE 2004; Marimon 2005). 
Records taken out in 1943 by members of the 
Roncador-Xingu Expedition confirmed that up to 40 
km to the south of our study area there vvould have 
existed a dense vegetation, where to open the way 
they needed to cut down colossal trees’ (Carpentieri 
2008), this report characterizes the study region as a 
zonc of ecological tension or a zone of transition 
between Cerrado and the Amazon. 
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Changes in the structure of a savanna forest. 

In 2002, fifty 10 x 10 m permanent plots were 
set up (Marimon-Junior & Haridasan 2005), where 
woody species (exccpt lianas) that had DSH 30 
(diameter at soil height, measured at 30cm) e > 5cm 
were sampled. At the occasion, all individuais were 
tagged with numbered aluminum plates, and were 
recorded and identified. Species were identified by 
comparison with herbaria vouchers (NX and UB) 
and by Consulting specialists. The collected material 
was depositcd in the NX Herbarium, UNEMAT- 
Nova Xavantina Campus, Mato Grosso State. In 
2005 and in 2008, all surviving individuais were 
measured again and recruits (individuais that 
reached the minimal inclusion criterion) were 
tagged, measured, recorded and identified. Sampling 
and species identification followed the same 
proccdures used in the first inventory. The 
classification system used for families was APGIII 
(2009) and the revision of taxa names followed 
Forzza et al. (2010) in the list of Angiosperm species 
ofthe Brazilian flora. 

Parameters of rclative density, frequency, 
dominance and importancc value (IV) were used to 
describe vegetation structure, following Müeller- 
Dombois & Ellenbcrg (1974). The program 
FITOPAC 1.0 (Shephcrd 1994) was used for the 
analysis. We compared the phytosociology of the 
three inventories: 2002 (Marimon-Junior & 
Haridasan 2005), 2005 and 2008 (present study). 

Bascdon the numberof individuais sampled, 
mortality and recruitment rates were calculatcd for 
each plot (Shcil etal 1995,2000) and comparisons 
were made (2002-2005 and 2005-2008) using paired 
Mcsts. The average number of individuais and the 
basal area in each year sampled were compared by 
analysis of variance and Tukcy’s test at 5% 
probability (Zar 1999). 

Results and Discussion 

In 2008, the savanna forest studicd had 84 pkuit 
species from 70 genera and 37 families (Tab. 1), with 
an absolute density of 1,998 individuals/ha and a 
basal area of 25.95 nr.ha' 1 . On the one hand, the 
absolute density of live individuais dccrcased 
compared to 2005 (2,066 ind.ha' 1 ); on the other 
hand, the basal area increased compared to 2002 
and 2005 (Tab. 2). In 2002,77 species from 65 genera 
and 36 families were recorded (Marimon-Junior & 
Haridasan 2005) and in 2005, 87 species from 71 
genera and 38 families. The increase in the basal 
area in two consecutive periods (2005 and 2008) in 
the savanna forest is consistent with Phillips et ctl. 
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(2002), Baker et al. (2004) and Lcwis et al. (2009), 
who observed that in the last ccntury ncarly all 
terrestrial ecosystcms have bccn under the 
influcnce of atmosphcric and climatic changcs. An 
increase in dynamics, biomass and carbon stock in 
tropical forests was recorded, probably duc to an 
increase of CO, leveis in the atmosphere. Furthcr 
detailed long-term studies in the savanna forest 
studicd here are esscntial to verify if the increase in 
biomass of this community is rclatcd to the increase 
in atmosphcric C0 2 leveis. However, the increase 
in biomass could also be explaincd by climatic 
changcs that have been occurring since the early 
Holocene, when a drier climatc was replaccd by a 
warmer and more humid climatc (Lcdru et al. 1996). 
In a study carricd out by Marimon et al. (2006) in a 
nearby area, 30-year records showed that the 
Amazon advaneed 7 km into the Cerrado, reinforcing 
the expansion of forests oversavannas in the region. 

Recruitment and mortality rates were highcr 
in the first inventory period, bctwccn 2002 and 2005 
(Tab. 2). If we consider intcrvals as well as the whole 
period (2002 to 2008), the values of the savanna 
forest of Bacaba Park were highcr than the values 
observed in other studies carricd out in forests of 
South and Central America, which varicd from 0.5 
to 2.8%.ycar l for mortality (Lieberman et al. 1985; 
Swain c et al. 1987;Condite/ct/. 1995, Fel fili 1JJ5) 
and from 2 to 4%.ycar' for recruitment (Oliveira- 
Filho et al. 1997; Higuehi et al. 2008; Silva & Araújo 
2009; Miguel etal. 2011). According to Fclfili (1995), 
mortality rates around 3.57c.yaxr l arc typical of 
areas that undcrwcnt disturbanccs. Oliveira & Fclfili 
(2008) observed that high mortality and recruitment 
rates lcad to a high tumover, confirming the dynamic 
aspcct of the community, which even without 
undcrtaking dircct disturbanccs (fire and cutting) 
cxhibited high mortality and recruitment. 
Considcring the whole period (2002-2008), 
recruitment compcnsated mortality (/= -2.95, P- 
0.0024). This compcnsation can bc rclatcd to a 
‘construction’ phasc of the sylvigcnctic cycle of 
the community, as proposcd by Hallé et al. (1978), 
which is usually recorded in forests rccovcring from 
a disturbance (Oliveira-Filho et al. 1997; Chagas etal 
2001), suggcsting that periods of highcr mortality might 
have previously occurrcd (Fclfili 1995), of which therc 
is no record from the memory of local residents, 

The reduction in density and the increase in 
basal area recorded in the present study (Tab. 2) 
are consistent with a sclf-thinning pattern, as 
observed by Fclfili (1995) and Wcmcck et at. (2000). 
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Table 1 - Phytosoeiologieal parameters of speeies sampled in a eerradão in the Cerrado-Amazon Forest transition, in 2005 and 2008, Nova Xavantina-MT. N° Herb.= 
registration number in Herbarium NX, N= number of individuais, DR= relative density (%), FR= relative frequcney (%), DoR= relative dominanee (%), and VI= importanee 
value. Speeies listed in order of decreasing VI. 


Speeies Families N° N DR FR DoR VI 

Herb. 2005 2008 2005 2008 2005 2008 2005 2008 2005 2008 


Hirtella glandulosa Sprcng. 

Tacbigali vulgaris L.GSilva & H.C.Linia 
Xylopia aroniatica (Lam.) Mart. 

Tapirira guianensis Aubl. 

EmmoUim nitens (Benih.) Miers 
Myrcia splendens (Sw.) DC 
Chaetocarpiis echutocarpus (Baill.) Dueke 
Ma tayba g u ian en sis Aubl. 

Heisteria ovala Bentli. 

Aspidosperma niiiltiflonmi A.DC. 

Vatairca macrocarpa (Bcnth.) Dueke 
Eriotheca gracilipes (K. Sehuni.) A.Robyns 
Sorocea klotzschiana Baill. 

Guapiragmciliflora (Mart. ex Selimidt) Lundell 
Roupa la montami Aubl. 

Alchoniea discolor Poepp. 

Siparuna guianensis A ubl. 

Maprounea guianensis Aubl. 

Cordiera sessilis (Vcll.) Kuntze 
PseudobomlxLX longijlonun (Mart.& Zuee.)A.Robyns 
Agonandra brasiliensis Miers ex Bentli. & Hook. f. 
Erythroxylum daplinites Mart. 

Tennimdia argenlea Mart. 

Protium heptapliyllum (Aubl.) Marchand 
Buvlienavia lamentosa Eieliler 
Alibertia edulis (Rieli.) A.Rieh. 

Lacistema aggregatum (P.J.Bergius) Rusby 
Ptcrodon pubesrens (Bentli.) Bcnth. 


Chrysobalanaeeae 

728 

120 

125 

11,62 

Fabaeeae 

674 

85 

93 

8,23 

Annonaceae 

137 

74 

63 

7,16 

Anaeardiaeeae 

59 

39 

42 

3,78 

leaeinaeeae 

1371 

22 

22 

2,13 

Myrtaeeae 

2258 

41 

41 

3,97 

Pcraeeae 

1046 

41 

42 

3,97 

Sapindaeeae 

9518 

33 

35 . 

3,19 

Olaeaceae 

2403 

44 

41 

4,26 

Apoeynaeeae 

164 

33 

32 

3,19 

Fabaeeae 

1275 

27 

26 

2,61 

Malvaeeae 

477 

25 

21 

2.42 

Moraceae 

2117 

28 

31 

2,71 

Nyetaginaeeae 

2322 

33 

26 

3,19 

Proteaeeae 

2493 

32 

22 

3,10 

Euphorbiaeeae 

1032 

15 

17 

1,45 

Siparunaeeae 

2075 

18 

20 

1,74 

Euphorbiaeeae 

1103 

14 

15 

1,36 

Rubiaeeae 

2526 

16 

16 

1,55 

Malvaeeae 

484 

14 

14 

1,36 

Opiliaeeae 

2422 

9 

12 

0,87 

Erythroxylaeeae 

6980 

17 

13 

1,65 

Conibretaeeae 

846 

10 

9 

0.97 

Burseraceae 

519 

8 

8 

0,77 

Conibrelaeeae 

833 

6 

6 

0,58 

Rubiaeeae 

2513 

9 

10 

0.87 

Lacisteniataeeae 

1382 

9 

11 

0,87 

Fabaeeae 

6975 

6 

6 

0,58 


12,52 

6,12 

6,48 

25,17 

27,37 

42,90 

46,37 

9,31 

5,12 

4,86 

10,95 

11,21 

24,30 

25,38 

6,31 

5,55 

5,15 

7,55 

7,00 

20,26 

18,46 

4,20 

3,70 

3,98 

2,95 

3,86 

10,42 

12,04 

2,20 

2,42 

2,50 

6,09 

6,48 

10,64 

11,18 

4,10 

3,70 

3,83 

2,64 

2,73 

10,31 

10,66 

4,20 

3,84 

3,98 

1,96 

2,21 

9,77 

10,39 

3,50 

3,41 

3,83 

2,04 

2,15 

8,65 

9,48 

4,10 

3,70 

3,68 

1,67 

1,62 

9,63 

9,40 

3,20 

3,41 

3,39 

2,35 

2,20 

S,96 

8,79 

2,60 

2,99 

3,39 

2,27 

2,35 

7,87 

8,34 

2,10 

2,28 

2,21 

4,50 

3,08 

9,19 

7,39 

3,10 

2,56 

2,80 

0,96 

1,27 

6,23 

7,17 

2,60 

3,27 

2.80 

1,37 

1,17 

7,84 

6,57 

2,20 

3,41 

2,50 

2,66 

1,51 

9,17 

6,22 

1,70 

1,99 

2,36 

0,85 

0,93 

4,29 

4,99 

2,00 

1,99 

2,21 

0,61 

0,77 

4,34 

4,98 

1,50 

1,71 

1,91 

0,81 

1,08 

3,87 

4,50 

1,60 

2,13 

2,21 

0,54 

0,52 

4,22 

4,33 

1.40 

1,56 

1,62 

0,95 

0,93 

3,87 

3,95 

1,20 

1,00 

1,33 

0,81 

0,87 

2,68 

3.39 

1,30 

1,85 

1,62 

0,49 

0,30 

3,99 

3,22 

0,90 

1,28 

1,33 

1.02 

0,84 

3,27 

3.07 

0,80 

1,00 

1,03 

0,83 

0,98 

2,60 

2,81 

0.60 

0,85 

0,88 

1,02 

1,29 

2,46 

2,78 

1.00 

1,28 

1,47 

0,23 

0,30 

2,39 

2,77 

1,10 

1,14 

1,33 

0,19 

0.24 

2,19 

2,67 

0,60 

0,71 

0,74 

1,25 

1,24 

2,55 

2,57 
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Specíes 

Faniilies 

N° 

Ilerb. 

2005 

N 

2008 

I)R 

2005 2008 

FR 

2005 2008 

DoR 

2005 2008 

VI 

2005 

2008 

Vochysia haenkeana Mart. 

Vochysiaceae 

3066 

6 

7 

0,58 

0,70 

0,85 

0,88 

0,68 

0,92 

2,11 

2,51 

Aspidosperma macrocarpon Mart. 

Apocynaceae 

158 

8 

8 

0,77 

0,80 

1,14 

1,18 

0,46 

0,43 

2,37 

2,41 

Mezilaunis crassircunea (Mcisn.) Taub. ex Mez 

Lauraceae 

1463 

4 

4 

0,39 

0,40 

0,57 

0,59 

1,54 

1,38 

2,49 

2,37 

Antonia ova ta Pohl 

Loganiaceae 

1523 

14 

9 

1,36 

0,90 

1,71 

1,18 

0,42 

0,28 

3,49 

2,36 

Coccoloba mollis Casar. 

Polygonaceae 

9522 

9 

9 

0,87 

0,90 

0,85 

0,88 

0,48 

0,65 

2,21 

2,35 

Salvertia convallariodora A.St.-Hil. 

Vochysiaceae 

3057 

8 

9 

0,77 

0,90 

0,85 

1,03 

0,27 

0,25 

1,89 

2,18 

Qualea parviflora Mart. 

Vochysiaceae 

3044 

8 

8 

0,77 

0,80 

1,00 

1,03 

0,37 

0,34 

2,14 

2,17 

Curatella americana L. 

Dilleniaceae 

927 

5 

5 

0,48 

0,51 

0,71 

0,74 

0,95 

0,91 

2,15 

2,14 

Liietzelbnrgia praecox( Harms) Hamis 

Fabaceae 

1235 

6 

6 

0,58 

0,60 

0,85 

0,88 

0,60 

0,58 

2,04 

2,06 

Dipteryx alata Vogei 

Fabaceae 

1219 

4 

4 

0,39 

0,40 

0,57 

0,59 

0,86 

1,01 

1,81 

2,00 

Syagrns comosa (Mart.) Mart. 

Arecaceae 

3112 

8 

7 

0,77 

0,70 

0,85 

0,88 

0,45 

0,33 

2,08 

1,92 

Gnapira noxia (Netto) Lundell 

Nyctaginaceae 

2324 

10 

6 

0,97 

0,60 

1,00 

0,74 

0,76 

0,56 

2,73 

1,90 

Qualea grandiflora Mart. 

Vochysiaceae 

3001 

7 

6 

0,68 

0,60 

1,00 

0,88 

0,44 

0,36 

2,11 

1,84 

Astronium fraxinifoliiim Schott 

Anacardiaceae 

49 

6 

6 

0,58 

0,60 

0,71 

0,74 

0,47 

0,44 

1,76 

1,78 

Syagrns Jlexuosa (Mart.) Becc. 

Arecaceae 

3111 

12 

6 

1,16 

0,60 

1,14 

0,88 

0,33 

0,18 

2,63 

1,66 

Tabebuia anrea (Silva Manso) 

Bignoniaceae 

458 

5 

5 

0,48 

0,50 

0,71 

0,74 

0,20 

0,19 

1,39 

1,42 


Benth & Hook f. ex S. Moore 


Copaifera langsdorffii Desf. 

Fabaceae 

580 

3 

4 

0,29 

0,40 

0,43 

0,59 

0,26 

0,36 

0,98 

1,35 

St ry cl mos pseudoquina A.St.-Hil. 

Loganiaceae 

1526 

2 

2 

0,19 

0,20 

0,28 

0,29 

0,94 

0,70 

1,42 

1,19 

Mimosa laticifera Rizzini & A.Mattos 

Fabaceae 

2032 

5 

4 

0,48 

0,40 

0,57 

0,59 

0,16 

0,12 

1,21 

1,11 

Ouratea spectabiUs (Mart.) Engl. 

Ochnaceae 

2372 

5 

4 

0,48 

0,40 

0,71 

0,59 

0,14 

0,10 

1,34 

1,09 

Euplassa inaequalis (Pohl) Engl. 

Proteaceae 

2478 

4 

3 

0,39 

0,30 

0,57 

0,44 

0,58 

0,33 

1,53 

1,07 

Brosimum gaudichaudii Trécul 

Moraceae 

2083 

4 

4 

0,39 

0,40 

0,43 

0,44 

0,16 

0,14 

0,97 

0,98 

Annona coriacea Mart. 

Annonaceae 

76 

6 

3 

0,58 

0,30 

0,71 

0,44 

0,35 

0,17 

1,65 

0,91 

Machaeríum aciitifolium (Vogei) 

Fabaceae 

1238 

3 

3 

0,29 

0,30 

0,43 

0,44 

0,13 

0,13 

0,85 

0,88 

Rndgea vibumoides (Cham.) Benth. 

Rubiaceae 

2623 

3 

3 

0,29 

0,30 

0,43 

0,44 

0,07 

0.08 

0,79 

0,82 

Magonia pubescens A.St.-Hil 

Sapindaceae 

2676 

2 

2 

0,19 

0,20 

0,28 

0,29 

0,30 

0,31 

0,78 

0,81 

Vochysia rufa Mart. 

Vochysiaceae 

3083 

2 

2 

0,19 

0,20 

0,28 

0,29 

0,27 

0,26 

0,75 

0,75 

Byrsonima coccolobifolia Kunth 

Malpighiaceae 

1618 

2 

2 

0,19 

0,20 

0,28 

0.29 

0,28 

0,25 

0,75 

0,75 

Hymenaea stigonocarpa Mart. ex Hayne 

Fabaceae 

614 

3 

3 

0,29 

0,30 

0,28 

0,29 

0,10 

0,10 

0,68 

0,70 

Ficus sp. 

Moraceae 

4034 

1 

2 

0,10 

0,20 

0,14 

0,29 

0,03 

0,12 

0.27 

0,61 
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Species 

Faniilies 

N° 

Herb. 

N 

2005 2008 

2005 

I)R 

2008 

2005 

FR 

2008 

DoR 

2005 2008 

2005 

VI 

2008 

Platypodium elegans Vogei 

Fabaceae 

1250 

1 

1 

0,10 

0,10 

0,14 

0,15 

0.32 

0,33 

0,56 

0,58 

Tcipnra amazônica Poepp. & EndI. 

Dichapctalaceae 

900 

2 

2 

0,19 

0,20 

0,28 

0,29 

0,07 

0,08 

0,55 

0,57 

Conepia grandiflora (Mart. & Zucc.) Benlh. 

Chrysobalanaceae 

718 

2 

2 

0,19 

0,20 

0,28 

0.29 

0,08 

0,07 

0,56 

0,57 

Styrax camporum Pohl 

Styracaceae 

2891 

3 

2 

0,29 

0,20 

0,43 

0,29 

0,31 

0,07 

1,03 

0,57 

Qnalea mui ti flor a Mart. 

Vochysiaceae 

3040 

3 

2 

0,29 

0,20 

0,43 

0,29 

0,08 

0,06 

0,80 

0,56 

Plathymenia re ti cu lata Benth. 

Fabaceae 

2059 

2 

2 

0,19 

0,20 

0,28 

0.29 

0,07 

0,06 

0.54 

0,55 

Ouratea hexasperma (A.Sl.-Hil.) Baill. 

Ochnaceae 

2361 

2 

2 

0,19 

0,20 

0.28 

0,29 

0,04 

0,04 

0,52 

0,53 

Eugenia gemtniflora O.Berg 

Myrtaceae 

2270 

2 

2 

0,19 

0,20 

0,28 

0,29 

0.05 

0,03 

0,53 

0,53 

Licania Immilis Cham. & Schlldl. 

Chrysobalanaceae 

3563 

I 

2 

0,10 

0,20 

0,14 

0,29 

0,02 

0.03 

0,26 

0,53 

Aspidospenna snbincanum Mart. 

Apocynaceae 

174 

1 

1 

0,10 

0,15 

0,14 

0.16 

0,24 

0,25 

0.48 

0,49 

Coccoloba sp. 

Polygonaceae 

9830 

I 

1 

0,10 

0,10 

0,14 

0,15 

0,06 

0,09 

0,30 

0,34 

Peltogyne confertiflora (Mart. ex Hayne) Benth. 

Fabaceae 

634 

1 

I 

0,10 

0,10 

0,14 

0,15 

0,06 

0,06 

0,30 

0,31 

Bowdiclua virgilioides Kunlh 

Fabaceae 

1166 

1 

I 

0,10 

0,10 

0,14 

0,15 

0,06 

0,05 

0,30 

0,30 

Cybistax antisiphilitica (Mart.) Mart. 

Bignoniaceae 

420 

1 

1 

0,10 

0,10 

0,14 

0,15 

0,08 

0,05 

0,32 

0,30 

Amlira vermífuga (Mart.) Benth. 

Fabaceae 

1159 

I 

I 

0,10 

0,10 

0,14 

0,15 

0,05 

0,05 

0,29 

0,30 

Polygalaeeae - N.I. 

Polygalaeeae 

1533 

I 

I 

0,10 

0,10 

0,14 

0,15 

0,04 

0,05 

0,28 

0,30 

Pterodou emarginatus Vogei 

Fabaceae 

1260 

1 

1 

0,10 

0,10 

0.14 

0,15 

0,04 

0,04 

0,27 

0,29 

Ficns enormis Mart. ex Miq. 

Moraceae 

2090 

1 

I 

0,10 

0,10 

0.14 

0,15 

0,03 

0,02 

0,27 

0,28 

Pontería aff. gardneri (Mart. & Miq.) Baelini 

Sapotaceae 

2719 

1 

I 

0,10 

0,10 

0,14 

0,15 

0,02 

0,02 

0,26 

0.27 

Byrsonima basiloba A.Juss. 

Malpigliiaceae 

1615 

1 

1 

0,10 

0,10 

0,14 

0,15 

0,03 

0,01 

0,27 

0.27 

Cardiopetahun calopbyllum Schltdl. 

Annonaceae 

95 

2 

1 

0,19 

0,10 

0,28 

0,15 

0,06 

0,01 

0,53 

0,27 

Dalbergia miscolobium Benth. 

Fabaceae 

1196 

1 

1 

0,10 

0,10 

0.14 

0.15 

0,03 

0,01 

0,27 

0,27 

Diospyros se ri cea A.DC. 

Ebenaceae 

953 

1 

1 

0,10 

0,10 

0,14 

0,15 

0,02 

0,01 

0,26 

0,27 

Aficonia albicans (Svv.) Triana 

Melasloniataceae 

6913 

2 

1 

0,19 

0,10 

0,28 

0,15 

0.07 

0,01 

0.55 

0,27 

Andira cujaben. sis Benth. 

Fabaceae 

1156 

1 

1 

0,10 

0,10 

0,14 

0,15 

0,02 

0,01 

0,26 

0.26 

Aspidospenna nobile Müll.Arg. 

Apocynaceae 

173 

I 

I 

0,10 

0,10 

0,14 

0.15 

0,02 

0,01 

0,26 

0,26 

Simarouba versicolor A. St.-Hil. 

Simaroubaceae 

6646 

I 

- 

0,10 

- 

0,17 

- 

0,21 

- 

0,43 

_ 

Dimorphandra mollis Benth. 

Fabaceae 

598 

I 

- 

0,10 

- 

0,17 

- 

0,02 

- 

0,26 


Cordiera elliptica (Cham.) Kunlze 

Rubtaceae 

6825 

I 

- 

0,10 

- 

0,16 

- 

0,02 

- 

0,26 

- 

Total 


1033 

999 

100 

100 

100 

100 

100 

100 

300 

300 
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p 

a 

BL 
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Table 2 - Parametcrs of dynamics in a woody community of a ccrradão in Bacaba Park, Nova Xavantina, Mato 
Grosso, between 2002 and 2005,2005 and 2008, and 2002 and 2008. Whcrc: t =paircd Hest, F = result of analysis of variancc. 
Values in parcntheses corrcspond to standard deviation. DifTerent letters indicatc differenccs at 5% signifícance levei. 


Parameters 

2002 

2005 

2008 


Mortality rate (Çfc.year 1 ) 

5,52 



f=3,62 



2,70 


0,0003 



4,51 



Reeruitment rate (%.year 1 ) 

8.47 



7=9,67 


2.00 


/>< 0,0001 



5.87 


Average number of individuais (plot) 

18.8(5,6) 

20,7(5,7) 

19,9(5,4) 

F= 1,33 

I>= 0,2658 

Basal area (nr.ha 1 ) 

21,38 a (5.9) 

23,56 a (7,5) 

25,95 h (8,4) 

F=4,78 

/í=(),(X)98 


Inariparian forest in Distrito Federal, Oliveira & Felíl li 
(2005) reeorded intense reduetion in total density 
and inerease in basal area; they suggested that 
greater shading of the area would hinder the grovvth 
of heliophilous speeies. This could also be 
happening in our study area, since all speeies that 
entered the community between 2002 and 2008, sueh 
as Diospyros sericea, Ficus euonnis and Pouteria 
gardnerí , are typieal of forests and the ones that Ieft 
the community, sueh as Diuiorphandra nwllis, 
Cordiera elliptica and Simarouba versicolor, are 
typieal of savanna formations and open 
environments (Tab. 1, Marimon-Junior & Haridasan 
2005). Besides, of the eight speeies that exhibited 
higher reeruitment (> 10 individuais) in the period 
from 2(X)2 to 2008 (Tab. 3), at Ieast six are typieal of 
forests; and all speeies that exhibited higher mortality 
(> 10 individuais, Tab. 3) are typieal of savanna and 
field vegetation (Ratter et ai 1973; Pott & Pott 1994; 
Oliveira-Filho & Ratter 1995; IBGE 2002; Durigan et 
(d. 2004; Mendonça et cd. 2008). 

The ten most important speeies in 2008 
represented c. 54% of the total importanee value (IV) 
and of the total number of individuais sampled. In 
2002 they represented 53% of IV and 51.7% of the 
lotai number of individuais sampled, and in 2005,52% 
of IV and 51.5% of the total number of individuais 
(Table 1; Marimon-Junior & Haridasan 2005). ln a 
riparian forest in Distrito Federal, Felfili (1993) observed 
that the ten most important speeies might be 
eonsidered to be the ones that exhibit higher sueeess 
exploiting resourees of the habitat, lnventories eamed 


out in forests and savannas of the Cerrado biome 
(Costa & Araújo 2001; Marimon et al 2006; Kunz et 
al 2(X)9) reported that the speeies that have higher 
importanee value also have higher number of 
individuais, as reeorded in the present study. 

The most important speeies (IV) in all three 
sampling periods was Hirtella glamiulosa , whieh 
eontributed with approximately 12% of the total 
number of individuais in 2002, 2005 and 2008, 
eonfirming the area as a savanna forest of Hirtella 
glaudidosa, as deseribed by Ratter (1971) and Ratter 
et cd. (1973). Taclugali vidgarís (=Sclerolobimu 
pcmicidatuiu) was the seeond most important 
speeies in all inventories, with 6.5% of the total 
number of individuais in 2002 (Marimon-Junior & 
Haridasan 2005), 8.2% in 2005 and 9.3% in 2008. 
Xylopia aroiuatica was the third most important 
speeies in all three inventories, with 7.5% of the 
total number of individuais in 2002 (Marimon-Junior 
& Haridasan 2005), 7.2 % in 2005 and 6.3% in 2008. 
The speeies mentioned were also among the ten 
most important speeies in other savanna forest areas 
(Gomes et al. 2004; Pereira-Silva et al. 2004; 
Marimon etal. 2006; Guilherme & Nakajima 2007; 
Ku nz et al. 2009) and in a dense savanna (Andrade et 
al. 2(X)2), evideneing their broad distribution and high 
importanee in different forests of the Cerrado biome. 

Tachigali vidgaris lias a short life eyele (< 20 
years) and rapid growlh (Felfili etal. 1999). ln this 
ease, it is suggested that the mortality of this 
speeies and the resulting fali of large-sized senile 
individuais, sueh as reeorded by Franczak (2009) in 
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Table 3 -Number of dead and recruited individuais in the intervals between the years 2002 and 2005 (02-05), 2005 and 
2008 (05-08), and 2002 and 2008 (02-08). Cerradão of the Bacaba Park, Nova Xavantina, MT. Species listed in 
descending order of number of individuais recruited between 2002 and 2008. Were considered only those species that 
presented at least five dead or recruited individuais at least in one interval. 


Species 

(02-05) 

Dead 

(02-05) 

(02-08) 

(02-05) 

Recruited 

(05-08) 

(02-08) 

Tachigali vulgaris 

12 

8 

20 

36 

17 

53 

Hirtella glandulosa 

5 

0 

5 

14 

5 

19 

Heisteria ovata 

1 

2 

3 

18 

. 

18 

Sorocea klotzschiana 

- 

- 

- 

15 

3 

18 

Tapirira guiaueusis 

1 

- 

1 

15 

3 

18 

Siparuna guianensis 

2 

- 

2 

14 

2 

16 

Xylopia aroniatica 

10 

12 

22 

14 

2 

16 

Chaetocarpiis echiuocarpus 

- 

- 

- 

11 

1 

12 

Maprounea guianensis 

- 

- 

- 

8 

1 

9 

Matayba guianensis 

5 

0 

5 

7 

2 

9 

Cordiera sessilis 

2 

- 

2 

6 

_ 

6 

Myrcia splendens 

6 

1 

7 

5 

1 

6 

Erythroxyhmi daphnites 

4 

3 

7 

5 


5 

Aspidosperma niultifloriini 

4 

1 

5 

3 


3 

Guapira graciliflora 

19 

7 

26 

3 


3 

Autonia ovata 

1 

5 

6 

1 


1 

Eriotheca gracilipes 

5 

1 

9 

1 


1 

Guapira noxia 

8 

4 

12 

_ 

1 

1 

Roupa la montaria 

8 

10 

18 

1 


1 

Syagrus flexuosa 

3 

6 

9 

1 


1 

An nona coriacea 

3 

3 

6 

- 

- 



the studied savanna forest, cause gap openings, 
accclcrating community dynamics and contributing 
to the maintenance of T. vulgaris and other species 
that demand similar light leveis to establish and 
grow. In the present study, the increase in density 
of T. vulgaris between 2002 and 2008 is 
characterized by the ingression of juvenile 
individuais; and the increase in basal area, in 
addition to the juveniles that entered the 
community, was due to the fast growth of adults 
that still remained in the community: Miguel et al. 
(2011) recorded the highest absolute value of 
periodic annual increment (2.05 cm/year) for this 
species. Therefore, differently from what was 
observed in tropical forests subjected to abiotic 
environmental changes, such as the case of riparian 
forests submitted to the seasonal flood of rivers 
and to an intense edge effect (Felfili 1993; Miguel 


& Marimon 2008), the temporal changes recorded 
in the savanna forest studied may have a biotic 
origin, led by Tachigali vulgaris , which might be a 
keystone species in the dynamics of this savanna 
forest. Besides, considering that this species 
maintained itself in the same hierarchical position 
during the study period, possibly its adult and senile 
individuais, after faliing, opened new gaps, 
maintaining the possibility of regeneration and 
growth of the species in a typc of positive fecdback 
or virtual circle (Miguel et ai 2011). 

Based on this assumption, the contribution 
of Tachigali vulgaris may bc important to sevcral 
ecosystem processes that affect community 
structure, as for instance the microclimate, since 
microclimatic factors such as light, humidity and 
soil and air temperature depend on canopy 
charactcristics, espccially regarding the dynamics 


Rodríg[}òsij 62(2): 425-436. 201 1 



SciELO/JBRJ, 


13 



14 15 16 17 18 













Changes in the stwcture of a savanna forest. 


433 


of gap fomnation (Guilherme 2000). In this case, 
forests with a highly dynamic canopy, as in the 
present study, undergo high leveis of intermediate 
disturbance during a short period of time, revealing 
a selection of tree species that are best adapted to 
sueh environmental conditions, which could be 
considered, hence, best competitors (Lopes & 
Schiavini 2007). Therefore, changes in environmental 
conditions, on which Tachigali vulgaris seems to 
have an effective participation, are causing changes 
in the floristic composition and in the structure of 
the savanna forest under study. 

Considering the ten most importam species, 
only the First threc in decreasing order ( Hirtella 
glandulosa , Tachigali vulgaris and Xylopia 
aromatica) kept their IV position unehanged in 
2002, 2005 and 2008 (Tab. 1; Marimon-Junior & 
Haridasan 2005). It is important to highlight that 
those species also exhibited the highest basal area 
values, occurrcd in higher frequency eompared to 
othcrs and wcre the only ones that exhibited relative 
density over5%. Between 2002 and 2005, based on 
the study of Marimon-Junior & Haridasan (2005), 
nearly all species changed their hierarchical IV 
positions. This pattem of struetural change in most 
species gives this savanna forest a vcry dynamic 
charaetcr eompared to othcr Cerrado vegetation 
types (Fclfili et ai 2000; Marimon 2005; Miguel & 
Marimon 2008). In this context, Baker et ai (2004) 
and Wright (2005) observed that changes in 
structure and species composition of tropical forests 
may have important implications in the carbon cyclc 
and in the biodiversity of these forests. 

Considering the ten most important species 
during the three periods of sampling, it was observed 
that Eriotheca gracilipes occupied the 4* IV position 
in the first inventory (2002), moved to the 9* position 
in 2005 and to the 12* position in 2008. Another 
rcmarkable change was recorded in the hierarchical 
position of Roupala montaria , which moved from the 
7* position in 2002 for the 10 ,h position in 2005 and the 
15* position in 2008. In this case, the species 
mentioncd above, which are heliophilous (E. 
gracilipes) and pioncer (R. montwia) (Franezak 2009), 
may have been affected by a possible partial closure 
of the canopy in the last period of the study (2005 to 
2008). Whcreas Chaetocarpiis ecliinocarpus , which 
is a typical understory species (shady environmcnts) 
from scasonal scmideciduous and riparian forests ot 
castem Mato Grosso (Marimon et ai 2001; 2002), 
climbed from the 11* position in 2005 to the 7* 
position in 2008. 

Rodrígvésia 62(2): 425-436. 201 1 


Ronquim et ai (2003) observed that 
Eriotheca gracilipes needs high solar radiation 
leveis for growth (100% transmittancc), under which 
it exhibits higher photosynthetie capacity and 
higher biomass aecumulation. Aeeording to these 
authors, under shaded conditions (30% 
transmittance) E . gracilipes does not produce 
enough rcsources to sustain the demand required 
for the fonnation of reproduetive struetures. In this 
case, under natural conditions it would tolcrate 
shading, but would remain in a vegetative State 
with redueed growth. Aeeording to Mendonça et 
ai (2008), Roupala montaria is a species that 
oceurs mainly in cerrado sensu stricto , “campo 
sujo”, “campo de murundus” and rocky savanna 
(cerrado rupestre). Felfili & Abreu (1999) recorded 
higher growth of R. montaria under higher light 
conditions. Therefore, considering the ccological 
characteristics mentioned for these species and 
taking into account the changes in their 
hierarchical positions in the present study, it is 
suggested that the savanna forest studicd herc 
is closing. 

The changes in IV in the community indicate 
that most species alternate frequently, as recorded 
by Carvalho (1992) and Fclfili (1993) in Amazonian 
and riparian forests in central Brazil, indicating that 
these communities are in a dynamic State, varying 
in density and basal arca of species over time. 

Trec species such as Tachigali vulgaris may 
contribute not only to the understanding of complex 
ccological interactions of tropical forests, but also 
to studies on restoration of degraded arcas. The 
restoration processes, which are usually difficult 
and long under the climatic conditions of 
central-western Brazil, require the indication of 
species that have the same succcss of 
cstablishmcnt and growth in restoration arcas 
that thcy have under natural conditions. 
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